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A phase 1 smallpox vaccine trial involving 350 adult volunteers was conducted. Of 
these subjects, 250 were naive to vaccinia virus vaccine (i.e., "vaccinia naive"). 
Volunteers received a new cell-cultured smallpox vaccine or a live vaccinia virus 
vaccine. Nine self-limiting rashes (3.6%) were observed in the vaccinia-naive group. 
None of the vaccinia-experienced patients had a rash.  Rashes appeared 6-19 days 
after vaccination and had 5 different clinical presentations. Five volunteers had 
urticarial rashes that resolved within 4-15 days, 1 had an exanthem that lasted 20 
days, and 1 each presented with folliculitis, contact dermatitis, and erythematous 
papules found only on the hands and fingers. Volunteers reported pruritus, tingling, 
and occasional headaches. Relief was obtained with antihistamine and 
acetaminophen therapy. No volunteer experienced fever or significant discomfort. 
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Smallpox apparently arose through transfer of variola virus to humans from another 
animal species. By causing a brief infection that required close contact for 
transmission and engendered solid immunity, the agent was always vulnerable to 
simple isolation measures. The high replicative fidelity of the viral DNA polymerase 
limited variola's ability to adapt to humans and preserved orthopoxviral antigenic 
cross-reactivity, so that vaccinia vaccination protected against smallpox. Host-
derived genes encoding immunomodulatory proteins helped shelter viral replication 
from innate immune responses. Examination of clinical 
variants suggests that severity of illness was usually determined by host responses 
during the incubation period. Control of viral replication was aided by early 
postexposure vaccination and might be strengthened by additional immunological 
interventions. Massive inflammatory responses were responsible for major features 
of illness. Some patients with high levels of circulating virus developed hemorrhagic 
disease resembling septic shock. Continued study of 
virus-host interactions is needed to defend against genetically modified agents. 
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Oncology nursing implications related to smallpox bioterrorism preparations. 
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Although smallpox was globally eradicated in 1977, the current threat of smallpox as 
a bioterrorism agent is unknown. Based on intelligence reports, the U.S. government 
and public health sectors have recommended smallpox vaccination for very select 
individuals. Patients with cancer are at particular risk for complications from the 
smallpox vaccine because of potential immunosuppression.  Vaccinated nurses caring 
for these patients also need to take special precautions because of the possibility of 
secondary transmission of this live vaccine to patients. This article reviews 
background information on bioterrorism, the presentation and clinical features of 
smallpox, contraindications to the smallpox vaccine, and implications for oncology 
nurses. 
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We designed, optimized, and extensively tested several sensitive and specific real-
time PCR assays for rapid detection of both smallpox and pan-orthopox virus DNAs. 
The assays are based on TaqMan 3'-minor groove binder chemistry and were 
performed on both the rapid-cycling Roche LightCycler and the Cepheid Smart Cycler 
platforms. The hemagglutinin (HA) J7R, B9R, and B10R genes were used as targets 
for the variola virus-specific assays, and the HA and DNA polymerase-E9L genes 
were used as targets for the pan-orthopox virus assays. The five orthopox 
virus assays were tested against a panel of orthopox virus DNAs (both genomic and 
cloned) at the U.S. Army Medical Research Institute of Infectious Diseases 
(USAMRIID). The results indicated that each assay was capable of detecting both the 
appropriate cloned gene and genomic DNA. The assays showed no cross-reactivity to 
the 78 DNAs in the USAMRIID bacterial cross-reactivity panel. The limit of detection 
(LOD) of each assay was determined to be between 12 and 25 copies of target DNA. 
The assays were also run against a blind panel of DNAs at the Centers for Disease 
Control and Prevention (CDC) on both the 
LightCycler and the Smart Cycler. The panel consisted of eight different variola virus 
isolates, five non-variola virus orthopox virus isolates, two varicella-zoster virus 
isolates, and one herpes simplex virus isolate. Each sample was tested in triplicate at 
2.5 ng, 25 pg, 250 fg, and 2.5 fg, which represent 1.24 x 10(7), 1.24 x 10(5), 1.24 x 
10(3), and 1.24 x 10(1) genome equivalents, respectively. The results indicated that 
each of the five assays was 100% specific (no false positives) when tested against 
both the USAMRIID panels and the CDC blind panel. With the CDC blind panel, the 
LightCycler was capable of detecting 96.2% of the orthopox virus DNAs and 93.8% 
of the variola 
virus DNAs. The Smart Cycler was capable of detecting 92.3% of the orthopox virus 
DNAs and between 75 and 93.8% of the variola virus DNAs. However, all five assays 
had nearly 100% sensitivity on both machines with samples above the LOD (>12 
gene copies). These real-time PCR assays represent a battery of tests to screen for 
and confirm the presence of variola virus DNA. The early detection of a smallpox 
outbreak is crucial whether the incident is an act of bioterrorism or 
an accidental occurrence. 
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To evaluate the humoral immune responses to smallpox-vaccine stocks currently 
available in the United States (Dryvax; Wyeth) and to generate data for comparison 
of responses to newly produced lots of smallpox vaccine, we evaluated dose-
response effects, using undiluted and diluted smallpox vaccine. At 28 and 56 days 
after vaccination, serum samples were obtained from vaccinated subjects (N=674) 
who had participated in a randomized, single-blinded trial of an undiluted or a 1 : 5 
or 1 : 10 dilution of smallpox vaccine and who subsequently 
were tested for plaque-reduction neutralizing-antibody titer. All subjects who 
developed a vesicle after vaccination also developed neutralizing antibodies by day 
28. Subjects given either a 1 : 5 or 1 : 10 dilution of vaccinia had significantly higher 
neutralizing-antibody titers than did subjects given undiluted vaccine. Larger lesion 
size and fever after vaccination were associated with significantly higher neutralizing-
antibody titers after vaccination. 
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The potential use of smallpox as a biological weapon has led to the production and 
stockpiling of smallpox vaccine and the immunization of some healthcare workers. 
Another public health goal is the licensing of a safer vaccine that could benefit the 
millions of people advised not to take the current one because they or their contacts 
have increased susceptibility to severe vaccine side effects. As vaccines can no 
longer be tested for their ability to prevent smallpox, licensing will necessarily 
include comparative immunogenicity and protection studies in non-human primates. 
Here we compare the highly attenuated 
modified vaccinia virus Ankara (MVA) with the licensed Dryvax vaccine in a monkey 
model. After two doses of MVA or one dose of MVA followed by Dryvax, antibody 
binding and neutralizing titres and T-cell responses were equivalent or higher than 
those induced by Dryvax alone. After challenge with monkeypox virus, unimmunized 
animals developed more than 500 pustular skin lesions and became gravely ill or 
died, whereas vaccinated animals were healthy and asymptomatic, except for a small 
number of transient skin lesions in animals immunized only with MVA. 
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